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DodertNo.: 278285US05CT 

IN THE UNITED STATUS PATENT A ND TRADEMARK OBglQE 

IN RB APPLICATION OF: GROUP! 2825 

Makoto ISKDA, at al. 

SERIAL NO: I0/S4«,3W EXAMINER: Qoin», Kevin V, 

FILED: Myl7,200S 

FOR: ULTRASONIC SENSOR COMPRISING A 

METAl7FBRROSLECTiaCAffiTA]^8TJIATO^SE^COOTt:CTOR 

STRUCTURE 

COMMISSIONER FORPATRNTS 
ALEXANDRIA, VIRGINIA 22S13 

Sir: 

. New tomes Kolrake HIRABAYASKI who deposes and. states that: 

1. I am an inventor of claims 6, ? and 12-15 of (he patent opplioaiion identified above 

and an inventor of the subject mancr described and claimed therein. 

2- Prior to December 27, 2002 r I had completed toy invention as described and claimed 

In the abovoidentiflcd application in J«>W1, a WTO country, as evidenced by the attached. 

a) . Document 1 U * program of a research report meeting which occurred at 
National University Corporation TOYOHASHI UNIVERSITY OF TECHNOLOGY, prior to 
December 27, 2002. The program lists my nwno w a presenter of a research report 

b) Doowncfit 2 is s summary of the report which I presented. Hue report indicates 
that fin epitaxial Pt (O01) film had been aueoessftfly <Iq>osiied on a (0Ol)/Si(0Oi) 
Substrate prior to the meeting date. 

Each of the dotes deleted fiom the documents is prior to December 27, 2002. 
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Attorney Dock«No« 27W8SUS0PCT 



3. The Undersigned petitioner declares ftaher that all statements made hereto of his 
own knowledge arc true and that all statements made on inforroatlon and beBaf are believed to 



bo true; and flirffaer that these statements were made with the knowledge 4a: willful fclas 
statements and the like so nude are punishable by fine or Imprisonment, or both, made? Section 
1001 of Title 1 8 of the United States Code aod that sueh will&l fclse statements may 
jeopardize the -validity of this application or any patent issuing thereon. 
4, Further deponent saithnot. 
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<O3MMN05M) 





|2008S 7B 9sf35ft MADOKA INT'L P. 0. Vri - jO&tfM ffofvo*- ?> ArzNo. 9860 P. 3 



£if&:A2-201 




9: 




















ft « i 








CcfeRH 
BfRSl 




ft « 








9:00 


1 


013301 : 




#.b-P3EB 






1 3 : 30 


33 c 


)13330 j 




Ma 

R 








07 


2 


013302 












37 


34 ( 


D13331 


I*** AN 


■ i/ 1* 


asp 




A 


1 4 


3 


013303 


nn 


*^ 








44 


35 ( 


313332 












21 


4 


013304 




s 








51 


36 ( 


D13333 












28 


5 


013305 




■ 








58 


37 


31 3334 




_ 








35 


6 


013306 




(ft 








1 4:05 


38 


013335 












42 


7 


013307 




*a 








1 2 


39 


991067 




Sit 








49 


8 


991007 






WDR-Mtll! 






19 


40 


013337 












10:00 


9 


013308 


m 


«± 








14:30 


41 


013338 












07 


10 


013309 




KB 








37 


42 


013339 




i£A 






B 


14 


11 


991016 




#Uf>*JII 




F 


44 


43 


013340 










21 


12 


013310 












51 


44 


013341 








03 


28 


13 


013311 




*a 






11 


58 


45 


991082 








35 


14 


991026 






MB-JK 






15:04 


46 


013342 












42 


.15 


013312 






#-h-P*3ffl 






12 


47 


013343 




xm 


AM- MR 






49 


16 


013313 




ftp] 








19 


48 




!S_ 


J&t — 


it . 






11 :00 


17 


013314 


*« 


s- 






c 


15:30 


49 


013344 




frit 






i 07 


18 


013315 










a-y 




U13346 


*» «B| 




C 


14 


19 


013316 


ST 








G 


44 


51 


013347 










m 


21 


20 


991041 










51 


52 


013348 










28 


21 


013317 










H3 


58 


53 


013349 


ALU 










35 


22 


013318 


/Ml 


-ft 








16:04 


54 


013350 


=21 S£ 








42 


23 


013319 












12 


55 


991096 




#5] . 








49 


24 


013320 












19 


56 


991098 
















g 












16:30 


57 


013351 












12:30 


25 


013321 












37 


58 


991104 












37 


25 


991049 








H 


44 


59 


013352 








D 


44 


27 


013323 


ffiS ft£ 








51 


60 


991003 


ANIS 








51 


28 


013324 


ft IS 


« 






it 


58 


61 


013322 


SA1FUL AID 








58 


29 


013325 






flfiSB 






17:04 


62 


013336 


IRAN HA 








13:05 


30 


013326 






WES-SIS 






12 


63 


981305 


ALU 


ft* 








1 2 


31 


013323 




as 








19 


64 


981306 










19 


32 


013329 












17:3C 


> 65 


003110 
























I 


37 


66 


0031 1 9 


























44 


. 67 


981311 


























61 


68 


013408 




-«4 







: 1 1 6 0 (fl ) 1 7 : OOjSc^f 

(i}rttJHMMmeMJI!lKJttmkl!iBtt#L. IB Aft, »MWft^05fllcA^§» 

(2)rfs35S#ij©#tt. »«Bui=5»**a^6roHPjr»s#jr^jujr^v-jriis»gAih f *ajr^os>i^4i-j 



2008$ n 7B 9»§37ft 



MADOKA INT' L P.O. 



No. 9860 P. 4 



Partial Translation of Paper 1 



Research Report Meeting program in 2002 

Date: (Fri) 9:00 A.M.- 

Place: A2-201 

Time: 5 minutes for report + 2 minutes for Q&A 



Time 


No. 


Name 


Professor 


15:30 


49 


013344 Keisuke HIRABAYASHI 


ISH1DA, SAWADA 



2008$ 1% 7B 9W 



MADOKA INT' L P.O. 



Jo. 9860 P. 5 



ante • • ft* 



«Mi : X^Sm • ; 013344 



ft* 



* y "< -f *■ * as 



(3£) Deposition of Epitaxial Pt Thin Films on y \AJbOB(00l)/Si(00l) substrates 



Abstract piezoelectric materials, especially lead zirconium tjtanate (PZT), have found widespread use as ultrasonic sensor. 
Those sensors witii Metal Ferroelectric Metal Insulator Semiconductor (MFMIS) structures are very attractive for integration of sensors 
and circuits, miniaturization and increased sensitivity, la our laboratory, epitaxial y -AkOrfOOI) thin film on Si(OOl) substrates have 
been proposed as an insulator of the MFMIS structure. (001 )-oriented PZT films, larger piezoelectricity than other oriented films. To 
fabricate such PZT films, the crystallmity of the insulator and bottom metal layer are very important. However, (001}- oriented Pt 
film have not been obtained on they ^AljC^OOiySifOOl) substrates. In this work, we deposited epitaxial Pt(001) films onv 
-Al 2 O,(001) by an RF-sputtering system (ANELVA L-210H) at various substrates temperatures. The sputtering was done at a 2Pa Ar 
•?as, and RF power of 22W. Substrates temperatures ranged from room temperature to 600t ,wfcich was achieved with handmade 
lb heater, A reflection high energy electron diffraction pattern from a Pt film deposited at 600*0 on 7 -AljO}(001) showed a spot 
pattern with indicating the presence (00l)-oriec.ted films. XRD patterns also show that Pt(00l) film is formed. However, Pt films 
deposited at lower temperature ere not (001) oriented because (001) and (111) peaks are observed, These results show that single 
crystalline Pt(00l) film can be epftwrially grown an y -AliOs(100). These Pt films will be used as substrates for epitaxial growth of 
PZT films. • 
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Abstract piezoelectric materials, especially lead zirconium titanate (FZT) 5 have found widespread use as ultrasonic sensor. 
Those eensois with Metal Ferroelectric Metal Insulator Semiconductoj (MFMIS) structures are very attractive for integration of sensors 
and circuits, miniaturization and increased sensitivity, In our laboratory, epitaxial y -AlaO 3 (001) thin film on Si(001) substrates have 
been proposed as an insulator of the MFMIS structure. (00 1 oriented PZT films, larger piezoelectricity than other oriented films. To 
fabricate such PZT films, the crystallinity of the insulator and bottom metal layer arc very important. However, (OQl)-orieuted Pt 
film have not been obtained on the y -Al 2 O 3 (001)/Si(001) substrates. In this work, we deposited epitaxial Pt(001) films on y 
-AbOatOOl) by an RF-sputteriug system (ANBLVA L-210H) at various substrates temperatures. Tho sputtering was done at a 2Pa Ar 
•^as f and RF power of 22W. Substrates tmperamies ranged from room temperature to 600°C , which was achieved with handmade 
la heater. A reflection high energy electron diffraction pattern from a Pt film deposited at 600^ on y -AIjOjCQQI) showed a spot 
pattern with indicating the presence (001>oriented films. XRJD patterns also show that Pt(001) film is formed. However, Pt films 
deposited at lower temperature are not (001) oriented becauso (001) and (111) peaks are observed. These Jesuits show that single 
crystalline Pt(001) film can be ejpitaxially grown any -AlaO 3 (100). These Pt films will be used as substrates fox epitaxial growth of 
PZT films. 



rr* 

9& % Pb(Zr,TQOa(PZT)*: 2<»$mmfcWm*M^1t MFMIS (Metal Fewoeleotric Metal Insulator Semiconductor) « 
MFMIS 1fc^<n1l&IS$i^ft\z. MFM1S« 

bfc Q Efcfctt:, p«Si(00l)±t Cold-wall S<& CVD SSJEfc t-3TJ*SSHi:&7 -Al»Oa(00l) *3±U< Sapphire (R ffi) 
(£^Ufc, ^<y^»Ar^#H«(^ffi2P*>, ^^y*«*2SfW, WjSSWftJft-eoo^ OAttT-Cfl^fc. 

® 1 \z. y -Al*O*(D0l)^ eO<FC7?Xs<<yfi Lft Pt <0 RHEED &SVt% RHEED (7?*atf 
hulS£ 0 s y -AlsOs(OOl) ±tett(00DB«, Sapphire(R ffi>tel*an)Efc<0 Pt mm 
tm&ZftX^hZ k&VmLit. H2IC7-AlaOa(00l)teaia, 500*0, eOO^CT?fiS« 
Sttt^^O XRD ^«r*W\ 

itia-e^^* tfc*fr&, ptotr— **i»v\, 

Lfc*£, Ptflll),Pt(002)W#G>V--**t 

Lfc«*B Pt(002)<73 tf-* 9L*ls 
Pt(00l)J&** A*#* U T ^ ^ ^ i: *5 5S 

PtfooDJ^ce pzt 

cooi)f!rti*Hip«iii4re*J6. 



{<">12)(Oi»2)iOL?) 
(o;>r)(nn xi«)i)(oTi )(;o2i j 

(020) f0 JOXOCK)) ( OTO) t.()30) 



X 



- R.T 



EI 1 y ^Oj(001) ±CO Pt ^ RHEKD 



40 50 

2 e / b [° ] 

B2 XRD^<» — > 



2008^ 7fi 7B 9*419 MADOKA INT' L P. 0. No. 9860 P. 1 

Partial Translation of Paper 2 

Research Report Summary in 

Program: Electrical & Electronic Engineering 

Matriculation No.: 013344 

Name: Keisuke HIRABAYASHI 

Course: Electronic Device Course 

Professor: Makoto ISHIDA, Kazuaki SAWADA 

Title: Deposition of Epitaxial Pt Thin Films on y-Al 2 0 3 (001)/Si(001) substrates 



Presentation No.: 49 



